(19) 0*:ffl#l^/T ( J P) (12)i^lB^P^iA$K (A) (iD^ffFmSi^ffiS-S 

#ia¥lG-4085 



(43)^F^B ¥^10=^(1998) i;? 6 Q 


(sDini.ci. mmm^ fi 

HOIL 21/3065 HOIL 21/302 B 

21/28 21/28 F 

21/68 21/68 N 


«Slf* tt5t^:^®»6 OL (^8M) 


(Zl)ttiR#^ 

#S¥8-156515 

(TDtbl 

lA 000002185 







(22)t±JffiB 

^jS8i^(1996) 6 ^180 


m*:«5iS.JiiK;lti5Jii era 71 

S3 5-^ 



(72)115 






«]SS5ifiiJiiK:ii:iBiJii era 7i 








(54) i^^^^i^y^y^^m^^zf^m 


(57) [515] 

SlM-r § J; 5 t T -5 H ? X > if SB \z3&\^^mm. 



t 4 

its ^ 


( 2 

1 

izw-oxM \z-mm^^^ Jim t , 

^2 CDHJf^ll#fflta.oTiE(;ft«$-ti:-5.Xgi:. 10 
[ft 2 ] ittrlH^ 1 CDfl)T^!*rtgcD#-tt, {}>tj:<^t> 

iEm.^^<^na-r^i:mt. 30 

i&^mmm.^. 40 
*iE c ^« $ •& ^ laaitjiK t , 

\z-^ntcmw-t. 50 


!SfM¥-l 0-4 0 8 5 

2 

[0 0 0 1] 

SP \zWLn^ nfcSte5^»# i: CD PbI tc ^ X V Slfg^fe ^ 

■fr. ^s^bity^xv^. mm.-^n-h:t(D^m^w-mm\z 
mM-r^^o\zt^Yy-^:^v'3=->if:f3m^^nmm\z 

[0 0 0 2] 

[^^!*ofe^l5] ^m^mmzm-fhntdsmm^mm(D 

Ttt, F7-f X-yg^>i7-SM:^5ffij^$nTl^5„ 
[0 0 0 3] ^^(:5l^© F^-l'X.y5F->:J/ggcOfl| 

^-©^|iItcTffitt:^*X^?»A$ti Ar:^* 
X, 1 0 0 s c cm) , Sfc, M^mmM<(Dmmzi.X) 

pmt^^i3 7.s.\zvm.^ti^ m^\t. 0. isp 

a) „ $e.t5=-x>Al 0 1 a»«*tT?tt^figSn, MM 

^nrv^iSo 5^x>;\' 1 0 1 i*it;ittS1£^iti^i 0 2 

ii^. ^x>;'?i 0 1 t.n.mm\zm.m^nrcm^xm-f'^ 

7'^-:/c^>i^=I>5^>i^-CttRF3cS^E«i!l (RF) 
1 0 4 (cjtJ^Stl^o aiSSlit-^ 10 2 tltx-y9^>i7- 
B*fc^»^S«l 0 5*tjf«$n^= yp^y^->iyn> 
5=-'>-y-C«ils^t«ifitSrS8/f-r-5fci*®=&®T$.-S„ RF 
3^tSt«Ml 0 4«. jgffi^l 3. 5 6MH2 . 
1 0 0 0 VcoKI§&3cM**, XD':;4^>i^n>7'> 
■ii-C*3j:0t»«S:it* 1 0 3 ^&^bT»«Sit# 1 0 2 

\zm^-r^. 

[0 0 0 4] R F^ W?M 1 0 A-h^^ (Drnm^^mmM 
ro#^*&(Cj;D, ?-3:>A~l 0 1 iS«3£i*#l 0 2<t(75 

^fcT'^Xvi 0 6*«%^f :/^Xvi 0 6 0tf(c 

f ^ i ^ ® «^ CDiSi|ig75tS<] 2 m 1 7S; CO t tpJ- b , l^-f :^ 
>®Sgitltt#<]3 0 /im-rs&*„ L&:^^~oT. m?-tt1t^ 

[0 0 0 5] r.(D^o\zMmmMmm.nx'\t.n.f-Lm-^ 


( 3 

3 

^t.^\z. y^xv 1 0 6 ^(^mTfcmmu^w^ 1 

■fy^. 5^a:>A 1 0 1 t^IK0!a^n/^cy^7Cv 1 0 6 CD« 

mht^-ox^^^. ^(DBM. m^j'tmrn-^m-ti 0 2\z lo 

[0 0 0 6] m&^m^l 0 2 ^C»^^fc«-7-^i. 

««^n, -^(Dfefl^. 0 2:^m\zn-fTx 

$n§o a'^\ ^1 0 0 vgitf-;t^Tx^ti. :in^ 

T»«^t#i^ 10 2 tcacnii^^tc < < 7^^-->^. 

1 0 6 4'coi^'i':t>;0^^S1S3^if^-& 1 0 2::^iPi^-^]pM^ 

0 2^cssni?^trm^^i^'<:^>j=cD» 

[0 0 0 7] meu. z.vhrz.wmm^^nr'-m^(Dm 

(A) \tt}mm(DRF^m.mmi o 4c^ffl:^«j±^. 

(B) t^|?]ffl0#C7:)aig3^J## 1 0 2 COmft:^. (C) \t 
OTR#cp«S3^f^-& 1 0 2 ^<^)^5?tA«at^^L. (D) 
t^^«I^iZ)RF3^SiS«Ml 0 4<©a;':)mBE^, (E) U 

xisscj^-^i 0 2-^(Dmxmm^^To (b) , (e) 

(C^B^t^K^t^ttSK-feJl/P^A-f ZX^^L. (C) , 

(F) ^c:*5V^*T> ^^^Lll, 1^1 2^^%±m<Dif 
^:7G11, Gl 3^^«T0DSftAft^. TSI^cT^/f^^'G 

1 2, G 1 4}:^m-(:t><DmA&^^n'en^^o 

[0 0 0 8] TfJitD^. RF3iSS«® 1 0 4^^6. El 6 
(A) fc^TJ;^)/^j:ai;'7SEE/^^\ 1 0 2 -\>^ 

m-^nrzim^. mmzit. ±mhrcj:.^\zn'i^rzm^ 

m&^tm 1 0 2 -.ifc^ D . i o 2 

n^o Jio^a. a«3!c:Sf# 1 0 2 c7)«ttcD^i§«*^\ 40 

116 (B) ^C«i|iT^i~cfc5fCfg;T^^„ ^(DTcH). S 

+S3fej#i^i 0 2-vco®^(^?j^A;^^ me (C) tC^T^* 
^:7G1 lcoJ;5t;i;ii^®^::fiTT^.h<hfeJ::. 06 

(C) IZ^'T^^'^yGl 2(D^o^m'<:t>(Dmm^m 

(Dmizmm-^-m-^ i o 2 jc^^aiAtj^ttTcoa m e 

(F) CDGi7^^:7 13] ch|i^-<:t [06 (F) CO 

:^*^>^Gi4} ae (E) \Z^ 

fiT^tiK^O> Wtfe^^hSt^o C©Sffi3cit$#l 0 2 50 


f|^BB¥l 0-4 0 8 5 

4 

[0 0 0 9] g!5t3M-::)T. ^-Y :t >^^^JPiS$nT*« 

10 2 -v:^iij-r^^^i. s^g^t*-^ 102 \z^m 

« 1 0 5 izmmi^. ^m^m^ 1 0 5 izmn^nrc^m 

m ^mm o mmmim \zm b TM*ttx ifi^mt) 
ti^o ^(^miz. mmm^mm^^. ^mi^m^i 0 bcd 

[0 0 10] 

OS h'yyt^x^(Dir--hmmi^mm-^riT^v. Z.<D 
^n^—y(DWim^^X)mM\zf^'DX. h^>s?x^oo 
iio:)mmi^m-X't^mmz^r)^ z^n-m^^-vmrno:^^ 

[0 0 11] ZL^\^fc^—vnM<D^^—i>7vira:)m 

^-m^^u 1 0 5 (D^-hmm-rcommrnxm^mM 

1 0 5 \z\'^. mmmm 107, ^ssh^h 1 0 

^i)m)^-^n. mmimi 0 7±tr^^-hfl:gi 1 0*^^ 
#r£b. hmffii 1 0 ^^mmm 1 0 s ^/^^^^jgs^ 

^nxh^^o ^mWMMl 0 8 Jc:MbTx>>^>/7^N^x 
^1 0 g^lfeii:. :$c^:*'fftCO»'f :t>^?§^i±^i:. ^ 

JSBHii§;Bi 0 8/5?x^^^>^^$n^o ^nt.t.^\z. ^ 

gEfSigl 0 8^5^-f:t>^§^j'. ^SiH®)110 8(- 

J^igg^nfc^r— h«^il 1 ot^^mmx9-^-i^TyX 

$ti^o ~-:*-:ioD<h^, ¥»#affii 0 5 ^iismbTv^ 
[0 0 12] mz. i^^)^>'=^mwmmM^<D^mm\t 

BBMl 0 7i)m<ts.^m]p\\z:&^o z,(Drc^. Z.OL 

rzmnmmi 1 imm^z^^vB^^ikuiz^^. 
[0 0 13] zL<D^3tsimmjLmzis\^^xm^^n^m 

IflUEScDl^S^P I D (Process Induced Damage) 

zs. z.(DFiDi)i. mm\^^(D^m^m\zmmr^mmh 

[0 0 14] :^%m\^z.(D^'^U}^\zm.^xtii'^nrzh 
(Dx&o. ^-r-z:^yy:f\zmmr^y-hnmy(Dm 


( 4 ) 

5 

>(7 ct u^'sa Srffi#^f -s i * a M t -r -5 . 

[0 0 15] 

xv^, mm-A^-^±(D^m-i^^mzmM-r^^3iz-r 

^ \i :i-y^yifmmz^n:s,mm-^w-^\z. mmm 

[0 0 16] £tJi©J;5&Igfc*5l/iT, mM^^mm 

Tb^r^T. ^m^-^\zmm-^nrc^m'^&m\zm-i:t> 

^m^&m\zjE(Dmmmm^n^o k 20 
mm.i^^m.m\zRt:i-Dxm.mm.M*^iiE(Dm.s.i)^m2cD 
m&v^mizM.-z>x&m^^-^izm^-^n^. cintj: 

\zi^t)-ox. i^mw-mmz ity'^x-^ * (DmT'i^m * , 
^' 1 <Dm^mrmwmiz^^m^mmzmm-^nrz]En.m 

[0 0 17] z.ohi:mm{^mm.o:)'^-v~~yy-y-:f-Am 

[0 0 18] 30 

cK-cJt/iTiffiraj-r^, sin*. ^mmizm^]i^-i :iLy 
5^>i7Sg©igi©siiM©jr^ffio«i5Ks-c^s„ gma. 

^x>/N'l)5««S^WS:«fiS;L, ^cDSIWfc^ffitt:^?x 

/jt#A$n (^ix-t^, Ar:?7X, lOOsccm) , S 

fc, *^i)|:^»o^^(cj; D mmm:^'7.iE\zmm-^n 

-5 0. 13Pa) . § 6 >A 1 e#-1t 

2 5=-x >;t 1 tnm.m\zmB-^nrci^mxm 

Jt^S^Sr^LTflJ^X-f (SW) 4t;i»igfe$n^. 

bS^LTRF3cS^«M (RF) 6 ji^-^MSn^ i; 1 1> 
ItSiEWM (DC) 7;0tjtii^$nS. RF3?SS«i!S6 
S&IS: 13. 5 6 MH z , 3tSiE«ffi 1 0 0 0 


1 0 -4 0 8 5 

6 

[0 0 19] ST. RF3SS^«ag6*^e,SSS:}tf-^3-2 I' 

mmm.^mn.mmi^^tix^^^t^\z\t. ^x>a* i 
\&mm.mmmim\zj^ o . 2 c#«$ti«.. 

bfc/O^'oT. 3S1g5^J#-a2;^^At]l:«fe-fe;i/:7/\M7x$ 

z.t\zu^. cmsM:. m-(^y*\ mwL^m-h2\zm 
ixtzwmm ^mm.(D^wm<m\zn b rs^ttx v^y 
mmm±izmm-^nx\^^^mmA^^^ jEm.m:^mum^ 
[0 0 2 0] jin-e, mmx-iv^A^'mm?^. rf$ 

[0021] ^2tt, Jl'S bfcR F3S«SE«5S 6 tiSffim 

mmmm^. (b) «s«3gs# 2 o«^£*, (o a 

»«^##2'X©3itA«??iE^5^-ro (B) fc*3lt5te« 

iSii:a-t;i/7AW7X&^b. (c) tc^Dt/^x. fl^"*® 
L 1 J:0 Jig|icDi^'5 7G 1 ««T®SSAS*, TSKcDif 
9 7 G 2 ttlft-l- :t >©£(SA»SS^-r» 
[0 0 2 2] fift^^-fe, El 2 (A) tCS^TWWT HC:fe 

ViT. RF3c«zii6*^e,s«:^i#-a-2tci«ji®3<Bitfl: 
siE;^i^~{jt^$nTVi-i>i:^tctt, 0 2 (B) \zmux-^-t 

^. C:®1t«|-fe;i'7A'-1'yX:^«^:^-rSi:, y7Xv8 

't'©l^-r:^>*^\ 1212 (C) tS^-ri''?7G 2 0i;-5 

\z. mWi^^-^2\zm.xi^. z.(Dm^. jiy^y^-mr 
mm±\zmii^^nx^^^mm-'^. lEnm-^mmm^m 

[0 0 2 3] ^^X\ m2 (A) tS^TWraTT 2 (Ci5l/i 
T> >y5=-4 0«#X.fc^oT, RF^mmm.6 

\zi^t)':>x\&mm.mT^mm-^w-^2\zmm-^ti^t. 

^m'^w-^2\t. 02 (B) izm~t.i:3\ziE\zmm^n 

-5. -^-CDfcfe. gl2 (C) K^fi/^^G l©J;p t, 
:/7X-7 8 tl^co«^:^^~a«^»^2 tcS^, 5fe 

f}-^c(DM=?-iz^-DX'p^-^n?>. 

[0 0 2 4] ClCDi^itbT. i|4S^*«5(D|Hi|ftjl& 

BMcog^ ^--jTy fn^-^-i ^ jvm\zMm ^n^<Dx\ 


( 

7 

[0 0 2 5] UiS. -WSX-f «yg=-4«l OHzW-y-fi^ 

?f-m^io%m^m\zm.^-t^. ^tc. ^2®j3ff^i^pH^o 

^?ih$nTLS5cD-e. 215 Lfc:K:«td^'^?±$nfj: Li's 

[0 0 2 6] S7t, -agX-f •;/5=-4TK, ^ 1 CD«lf^a# 
Mi:, m2®)1ff^KFWi:5&t|^i;SSCD5 Cms C= (1 
GHz) -'yz) ] (Cg^$tlTVi.S/5^\ mmT.-i'y^- 

«tg i^fc 1t ^> ct (C b T i „ 

[0 0 2 7] ^e>fc. WX-I' •y5^4^ffiffli±-r. RF 
3^«fEmS!l 6 S:;^a :^^>if n >5^>iJ-C b Sr^^L-Tlt 

»«SW-1*3 caM-r«.«J«fCb, RF329itmM6 
\z. RY^m.n.M&^fuy^yifziyy^y-^Ch^-ff 

LTiaa. m-n.-^w»3\zmm.t^iiL^\z. ummm 
i^mi^ mnr^m#3\zmm-r^mmzh. rfs^ss 
mm 6 *s±tKitsjE«iig 7 ®*tc^n-€^n^tte.n-5%s 

[0 0 2 8] m2<Dmm(Dr^m^m.m-t^, m 

3tt. H^-1'x>y5^>i/^B©:^2c0SI|i 

m-mmzim-m^^ui^T^<DWim^mmr^. 

[0 0 2 9] %2aimmwm\t. %\<nm:mmm\z 
jt-cT. mm^^ia2\zt^^^^n^^mM%mfz.\-^imt£. 

/-^Jl/XISig tt. iE© 1 0 0 0 VOiSlt«£E* 5 0 

ms ®[aai;'jL, ^©B:ft> Ai© 1 0 0 0 v©jt^i|j± 
S 5 0 m s ©Wm:;b ^ 5 LfctH;'7^® DiE-Tfe©!? 

[0 0 3 0] i9iiiiS3£SS«^y&t#fei^$n7StiH7l'x>y 


5 ) i^^^ 1 0 -4 0 8 5 

8 

>'T-*>+)-©SfiJ**;tb, ::i©n>5^>-y-t7°^x'T8 
::©n>5^>it©;§l;^SS7c:-ri:4;citd^'|^iJ;-r-5<. -^-^i 

m/i^it^ ^ „ ftmd^ift ^ tif#s ie a ® jassmm 

10 [0 0 3 1] Afflia^te:*^'««5£jt^2 

^nsi> ^x^ni t««3tKF#2 t©Mt7'5;^-7 
li^sis 5 \zm-^<bntzWMm^mw(r^mmmmsz%\^ 

mm. *jS#»«5 ®ttiBtM±Cj|?Afe$nTi.i5M#;0^ 
[0 0 3 2] IEOESg«JE/5^S«S#^2fcft 

^v'^yififl'^^.-t^. ^vx. ^m-»mu2<Dw.m^ 

[0 0 3 3] Ill4fi, el's L&^2©^M®fl?ffit*5^t 

^*«5^^#-& 2 (Dm&:^^zsmxmm^^-rmx'$) o , 

(A) ts/'^ji/T.iijiig ®tfi*«ffi&, (B) i/imm^i^ 
#2 ©«■&§, (c) tta«^^#^2-^.®^(StA«^5^t*s 

t". (C) t:fel'iT, i^*:®L 2i;Dfe±SB©i^5'7G 
30 3 tt«T©9lEA*^. TSI5©i^^7G4«»'f::f>©S!E 

[0 0 3 4] -r/cCfc-S, 1114 (A) tC^-rWMT 3 

4 (B) C5R-r<i:'5{cS«5^i$-^2dSAtffi=«b. :/5 

x'TSit'roi^-f :t>/55\ 1114 (c) iz^-rif^yG4<D 
J; 5 2 (c?jitn3Atr„ c:©|is, fs,-^:tyf)^^ 

m{^&m5(D^mm^mmzm^vx:c^y^yifiimt) 
±\zmm^nx\,^^mm-A^B, iEmm^mmm^mm\z 

40 lF;t6tl^» 

[0 0 3 5] -P^t, 1214 (A) fc^-r»mT4fc*5Vi 

T, iE(o\M.mmmmw.-^n-^2\zmm-^n^t. m4 

8 ^ (Dm-ff)^ 04 (C) C^-ri^~^7G3®d;5K 

[0 0 3 6] z.(D^^\zvx. ^2(Dmmo:>mmx^. 


( 6 ) 

9 

[0 0 3 7] t£:^. l|2CD*fficDf^,^CDA°J^xmM9■T^ 
a, jEft©lt9iE«E®ilt^^W^#5 Oms t^^LT 

[0 0 3 8] 

mt^^ m^^p^-r y^\zj^i>mmmm.<omm<Dmz. if?!! 

[BI®c7)«mfeiffiiig] 


#IIBT 1 0-4 0 8 5 
10 

[HI] :^^m(Dm 1 <Dmm(Dmm^m-rm^m'c& 
[BI2] RFi^m.mmt]ti/it9.mii<owm^\z^^M:m. 
[US] :^^m<Dm2(Dmm(Dmm^^-tm^m-c& 

[0 5] t(e*cDK7-i'x>>g^>if^B^^-r«^iS;En!'$, 

•So 

[0 6] '^^(D]^^-(x.y^>ifmm\z^i-f^&m^m 

l-g"3:>/t« 2-Stg^it#, 3--*«^}$1$. 4- 
5-i|4^#:affi, 6-RFSg2S«S, 7 



( 7 ) 


^^M¥l 0-4 0 8 5 


CE13] 


[ia4] 


f 



r- 


3- 


-I (A) 


777 

9 


CB) 


T3 T4 

- — ^ ^ 



( 



A 


[ 



r 


\ 2 


101 


106 


105 


/ ^ 

I02 


103^- 


777 
104 


I ] (jRF^ — ^ 


(c) 



[06] 


'mmti (A) 





G12 ^G14 


( 8 ) 


1 0 -4 0 8 5 



PATENT ABSTRACTS OF JAPAN 


(1 DPublication number : 10-004085 

(43)Date of publication of application : 06.01.1998 


(51)Int.CI. 


HOIL 21/3065 

H01L 21/28 
HOIL 21/68 


(21) Application number : 08-156515 

(22) Date of filing : 18.06.1996 


(71) Applicant : 

(72) Inventor : 


SOMY CORP 
YAMADA HIROSHI 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To avoid the electrostatic breakdown of an insulation film 
beneath gates due to charge up at dry etching of a semiconductor substrate with a 
plasma. 

SOLUTION: The etching comprises a process of generating a plasma 8 between a 
grounded chamber and substrate holder 2 disposed therein, feeding a high frequency ac 
current from an RF power source 6 to the substrate holder in a dry etching apparatus g^ffBi^a 
for emitting the plasma 8 on a semiconductor substrate 5 laid on the holder 2, thereby ^ 
causing a dc self bias to charge up the holder 2 in the negative polarity for a first 
specified time, and a process of feeding a dc current from a dc power source 7 to the 
substrate holder to charge up it in the positive polarity for a second specified time. 


